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= A tho kol tho who who
1 sAgng |EAAAR |FE7E, ZEAE Al B2 4, NF—kB,
AL, vehicle, proteins, Apo] EFel, 22 )
9 2 A8} 2338 U=t HNEFEE, AL, Pharmaceutical,
-3} Biofilm, A A3}, communication, | X2 $}
3 N/A MRI, FAAL X]'ﬂ%‘?é 9%, |aptamer, A E AL,
23laA, SHP—1, A LPA, que
4 AR T A sk, A7 8 T olE ], %41 ol .
fluorescence,|217dd <21 A}, |resonance, channel, biochemical
5 ol Al o 23] 334 <UNK>, Sox2, ol Alg] 5,
- A5 AE71A ) |Oral, center, dhel7) A, st
6 274 3 FEE LR PSA, DMF, AR TERL,
o FoA, L, A A g upo] @ &l S
- =gz |G=CSE. PMS, 2 erel, EREE] Areta,
dagel=,  [MEF SAAE 3, Stem
8 bl Ay repair, TSRS, S, AZvtE S, A,
oAV E e, |3}3] Torxdxﬂ AR “L 513}, |GSK, gAA
9 uro}7) 4l alternative, |transduction, |Hub, ERK, A A g
ROk Artemether, [2HA3E, aroma, Elim
10 PET E} G‘i,_ fH &8 354, heterogeous, |F2ZA%,
D A e R - e B Al 7, AR
11 TAZA A SAM, pyruvate, AT E], ol -7], =717 _%g g,
eva, ult, in—vitro, colon, THAEX EA
12 B e NGS, Translation, [H3ZH, A5Q AR T,
- A A, s =, QA heterogeneous, [nasal
13 N/A v AE, |(HARE oA g, Ca2ir, s TETEAE,
EMT, WA o = Al i i
14 | Wzrzax ;?1*1]?{'751, Heterologous, MMP: _ phenotyping, mitochondria,
28 sodium, TA T EAT, INGS, HSFE7AE
15 N/A Adadels, [AzEF, walls, BEMEER BEXR
7] Z 38t A AFEHE Gene, st chula, stream
16 | agzaag [SUNK., AAEANA, =4 A3, CoV,
} trypsin, =9 A, 7H8-4 surgery, treated
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EY A o @ @ sl o
1 A A therapeutic, [AAIEAF, Cytokine, SFAAA, g =
cannabinoid, [ISO, Index, HAELA BAZA
9 278 Vol, _ "3"%"?1‘%, st sue, tive,
FAAsA, LEER Double, HAE, QA
3 w03 0] DMPK, ANEE, "gﬂ]fi?]%}, 8 E, HAA ¢,
THAIE, UCP, SZH st synergism, EF3}
4 N/A capsaicin, T, g = A, A F G
chemokine, |94, Porous, AR AL thx} gl
5 sher 4 5 7}-’,‘——“?_‘—??]1, Aaels, 7] 1A} R A ) R e R e e
AANZ, LIGHT, w3 4, Library, BEEIE
6 =g ol MicroRNA, 1/7]-5;\‘4-?%1], A F 3 "1]%?11]', interface,
1IL-12, H54AT fexar, 3 T3, A
7 w014 FEBA, SLAMF, ] :IL: EEEE rectly,
=713 49, Diazadiphosphocind 4= 4], AHAE, F23E
3 lipoprotein, |X] %3, 397, Signal, TER A A A
FArEs) |[YAfHE, HEDE, lipoprotein, Kru, FUAHE
9 antagonists, |development, [Collagen, S HA, oA tAMEE, YTt EA,
HZA) GG, ZA3, antagonists, H| A X, DNA
10 Regulator <UNK>-, Ui AAd, Regulator, transgenic, secretion,
IAAEZ, BBB, CYP4A, ojl Aol PTH
1| wagas BATEEASY, exosome, BARAE,  [dNAAE,
HSF1, proline, angiography, AFAE, A=
12 L I A P ALT, daRd, bol, Ml
AR E, JAK, EERSCIEN automatic, A3
13 | WgEzgs ISO/TC276, |94&3 AN E, NAD, insulin,
S5F5ERY, |colitis, SEB, WErE R A [AEEY
14 NE] = v ¥ € [mitochondria, |FEEv]vE] healing, e =] 3},
H=u], v, Chro, AU, ium, o)A
15 AN B Al 337t IA A o], Image, FA71, A Xo"‘j;],
AT, HAE, AB7NSHE, 2zl AN
. L | B, proteomics, ERRER 7}A 3, =27 W
16 |Bioinformatics exi, phase, A, ST E o], Bioinformatics
17 T =9AZ A=, RANK, HER, g3
radiation, d=e e, A A&, AU A &3, Index
18 S9E H&:delntoin, ‘:/] npo] &, o] AR E, vl A E, WNT,
g3}, =4 Pharmacophore, |33, exi
19 | gomeigz HAEAHo], A=A, I, Antisense, ‘?SiE]—?lH]—H]—O] EES
Reph, colon, Flavonoid, A=Y g MI 5
20 ApA= ?J*E‘Z_l%_. A, oﬂfvléiﬁf_ol &, prjl-’—uf%%, Oral,
Probiotics, transduction, SESPA AL, A8 EE, MEK
21 o eEw Al 2, BEAw, MLE, interface, A,
ERK, A3 7 A, O|EF in—vitro, Bacillus
. diabetes, Hedgehog, ZFEE, normal, who] 1 Z QA
22 diabetes S5 transgenic, rvum, Proliferation, |®}o] @Ak
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A ZsEdtt. R shell A UEbd FA9 AlEsE dee Fske], LDARTH
7k FAS] FE LDA2vecs JsEdth 7IHE FA £ 73T
1 2 (1970), 71zk 3(1971), 7%k 4(2270) &= A4 sF3A T
| Coherence Score®] A= FZo xZstet &=
Zboll o3t A8 Z7L epoch: 500, lambda: 200 alpha: 0.04,
learning rate: 0.005, switch loss epoch: 2002 R 3 3} t}, A3
A= Appendixell F713F9A o}

B wolel zhd WEE FAsy] deked, Ao A
dolz AEstqch 3 AR WeE selstnA s ghgl wole
Abo| EFbel o]tk AfolEFbelE Wl AT HuFe], ThE A%

AL F WE wude 3 o LDAZvecS &g

712k 1914 3, 11, 13, 16W FA|o] = . F 4708 FA el A
ElZl ©olo A s FEEUt AR ARGt fEE et Ade
Tensorflow (Pairwise  Euclidean Distance) S &&3fo]  F719
tensor®] 712 & At stk FAIE BH sh= vl o] FAS} ke
o7t FAY =2 JdFE v HFor THS SSlUd, B3
dojgl FA A TV #E FAE 7 3| A 23t ST,
713F 16lA] ‘At E7RQI Y] &S 7MY Ho © 139 FA=E,
Ags 1.266% udEhdth 717k 20 disiA ®=3 LDA2vecs
A3, 71z 2004 ApolEFRI S B FAE 18W SR
Ak 717 3eA L] AL EFRIS BAS FAE F 4/ME 59,

2 R
=
rhe
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<
o)

= AN
|o
il
o

do Ho

109, 1149, 16¥W°e=® Yetwtor, ool FA QL ‘Alo]EFIR1 9]
AYE AFLSHA] &3, 717F 29 18 FA ¢ 717F 39 59, 10, 119,
16W1 FA19 o] AAEZ AXstth. o= B AEA AT

LS |
AT FAE A THold dAEo] o, & gu|E T+
FACIt = 7HgE Agside. Ay 713 29 FA 182 7|7 39
58 FAI9F dAEo] 16.3%=E 7H =i, U HoE 77t 49
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712k — 54 13 712k2 — F4 18
+=A o] TA S A=A o TA ek A g
0 " A 1.254133 | 0 [Z@oldaZ2|E]| 1.250906
1 anticancer 1.254141 1 Acinetobacter | 1.250922
2 A3 91X 7% | 1.254153 | 2 Cornell 1.250978
3 ginsenoside 1.254556 | 3 methylation 1.251157
4 spheroid 1.254591 | 4 dyuyE 1.251165
5 S ek 1.254606 | 5 B 1.251234
6 engineering 1.254656 | 6 R 1.251292
7 FK506 1.254762 | 7 IHF 1.251337
8 2 3tanal 1.254899 | 8 EE535dA [ 1.251399
9 sk 1.254951 | 9 chelat 1.251416
10 Abo] EF}el 1.255004 | 10 Alo]l E7Fl 1.251469
11 21787l 1.255012 | 11 Resonance 1.251515
12 patent 1.255141 | 12 nAChR 1.25154
13 MRI 1.255168 | 13 =47 1.251572
14 | ®WAxgwal | 1.255184 | 14 Roche 1.251587
15 | #shadAs | 1.255204 | 15 novel 1.251636
16 2] 8-A 1.255209 | 16 Pichia 1.251722
17 e 1.255264 | 17 Srres 1.251867
18 A whak 1.255569 | 18 elim 1.251918
19 maleate 1.25557 | 19 olaiHd 1.251984
20 | #atsidwmd | 1.255732 | 20 [ AGAu dE] 1.251999
717v3 — A 5 7134 — A 3 713k — FA4 19
=4 o TA L AP | E=A o FTA L A=A o TA < AE
eudomallei 1.295955 GTP 1.333566 w2k 1.360518
A4ksk 1.296207 Rkl 1.333606 cyclosporin | 1.360519
Absted 1.296214 FAZEo | 1.333629 213 3} 1.36052
AT EAAY| 1.296227 AT 1.33368 e 1.360525
AARAZIF | 1.296389 Spike 1.333754 v #8159 | 1.360558

Wl A4 | 1.360569
AAdAu A | 1.360572

Hardware 1.296402
pl s 1.29642

Embryo 1.333754
| 1.333755

&
0 0 0
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5
6 6 6
7 ODN 1.296487 | 7 ot 1.333907 | 7 | A#H=EolE | 1.360577
8 s1o)7] 1.296603 | 8 | metabolism | 1.333929 | 8 | AZ4715A | 1.360594
9 w3 A 1.29666 | 9 | &=3fely | 1.333955 | 9 Smad?2 1.360628
10 | AROEZE 1.29674 | 10 | AFo]E7FQl | 1.334224 | 10 | AFe]E7F | 1.360631
11 FA A 1.296768 | 11 zedox 1.334244 | 11 T3A 1.360703
12 oF A 3 1.29678 | 12 | phosphatid | 1.334363 | 12 STING 1.360709
13 (WA= AS 1.296802 | 13 PRt 1.334378 | 13 | 7MdaA =9 | 1.360719
14 FA o] 1.296812 | 14 | FH3%5E | 1.33438 | 14 [Ke]ZF2Axd| 1.360765
15 kA A 1.296851 | 15 e Ry 1.334391 | 15 rst 1.360789
16 FH A 1.296853 | 16 cardiac 1.334617 | 16 | olAlEIo]E | 1.36084
17 Q17HaHA) 1.296903 | 17 v EFHID 1.334624 | 17 Notchl 1.360849
18 | AAAEA | 1.296905 | 18 MRAB 1.334742 | 18 B 1.360884
19 FE 1.29697 | 19 F A 1.334754 | 19 FHAE 1.36094
20 CMO 1.296993 | 20 scale 1.334756 | 20 FAT 1.360941
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35 2 M E g



EEEIE:ES

SMAD2 (Mothers against decapentaplegic homolog 2, TGF—BY

SHAI 3,

d=slo|H s BAAE

Holt},

717F 4ol A

NEE FASH, AEe T, AE, 3 T s v
T el FH FHAS el =], ol HE 71D 4oA] Aol BRI
SMAD2¢} A3 =4 A77F IAYHUE 7HsAol =5 5 & F
ATk B AL oA V1§ FAE gAstL, FA A
57 gl FRo WstE B do] GFFo] L BolEe FASA
FY FA el FAlY EAgks dole] W3 Tk FAE A
A7) % epolth olel thy FelHE FAE FHom F He
olst 713kl FAF wole] £HYe KA ot

2.2. B}Zl ©ojo] FA| koA ] 7|z W3}

218 F4 el B2 "ol F wold] wgE R,
228 7ol thE FU FAAY wold WEE HuA
sgich o2 98 wolsl FAslY Agsor £9E5 Hojslel, T
Z1Zkell dislle] sdd dold] WHstE g@AskTh WY 71
3(2012~14), 4(2015~2017) & AQsta, FA9 4 woj= 2183
TAdsA A7 sk
=9 | Aol 7133 7134 ol =9 | #ol 7133 7134 ol

0 |-130 139 9 ARAGEA | 20 | -71 130 59 glycan

1 |-124 134 10 ilure 21 67 73 6 e

2 |—124 138 14 A 73} 22 | -61 93 32 YAP

3 |-109 116 7 TGFBIp 23 | =59 114 55 o

4 |—108 126 18 B8 At 24 | -58 94 36 etz

5 |—100 123 23 AZEF 25 | —54 54 0 AR &

6 | —99 127 28 HwjeEA] 26 | -52 77 25 FAE

7 | -94 132 38 T x| 2 A4 27 | =50 121 71 STFAE

8 | -93 98 5 mono 28 | —49 62 13 FAZE7|HE

9 | —-91 131 40 metabolism 29 | —45 89 44 R ES

10 | =90 135 45 ofo] = 30 | —42 83 41 AFo] E 7ol

11 | -89 90 1 A7) 31 | —42 50 8 ulE gl ok

12 | -86 125 39 GTP 32 | —40 38 48 optive

13 | -85 120 35 A 33 | -38 137 99 ultrasound

14 | =79 106 27 - AR 34 | -37 59 22 nucleotide

15 | =75 105 30 vascular 35 | —36 111 75 7R3

16 | =75 136 61 AaH4as 36 | —34 128 94 kil

17 | =74 86 12 A3 37 | -31 35 4 B —catenin

18 | —74 100 26 BEELE: 38 | -28 43 15 epitope

19 | —74 108 34 HDAC 39 | —27 101 74 R e
[32 4-11] 7IZF 34 713F 49 5L FA4 W] T4 e Z5H

cho] wEe] 9] WE
F o4-11= VIR 33 VIR 4o e edd wejr e
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FAZTEH A AolE RS EFZ ©of]l AfelETRele V1%t
3(=9189) ©im] ZIZb 4A(E=H4D) A FAL TS Bl
APOlEZERL @ w2 21T AT Astgkyt dAss dof=

GTP% Metabolism®= &<1%gltt. GTP2 Metabolism B3 Z}7} 86,
9197 Asstel FAsE 2sAl HAAW ol B
ol (AtelEZRRD S 7IRE olss #EEH A, EA
do] (Aol BT 3 #edE o] (GTP, Metabolism) & %219 T3
HZ 7hsdte], 71 LDACA el E7bs o wojsl wo] 7ho] AAE
glstdlth. A4 AAA o EE AFAEEZ, TGFBIp, A7EWHS &2
dol5o] A FAoz oEFL B 4 AT ol g 7l
Td FAR PGSR, FA fFelA e BT WEE 94 & F
Rel, FA ;A A, A =S Aol & ARE ATt
AT #Wol 48] olR AFAE A AT A%, 13 1,

2, 314 ATAT wolE FolR £ ANk AW, E 8-1F
stelstd 7]k 4, FA 4ol 3919 mAHOR FAlo] EF o
Atk FA deld A Bd dojE= mpo] Ay, &
FEY e, fAHoeln, QAFA sy FHe| FAC HHH=
dolt ¥ 4-129 2 ol ATAT BE Aol i vele
AT ok 3 @ 4 vk

=AM word topic

0 el Az o} 1.310215

1 PPAR 1.310486

2 HO| 2 4l A 1.310515

3 conformation 1.310535

4 o|2) &2k 1.310789

5 Zletol 1.310867

6 HE|Zo|HE! 1.310898

7 LDL 1.311068

8 NRPS 1.311294

9 FHEHe 1.311421

10 I3 X s 1.311589

11 cross-talk 1.311772

12 Li-Hlo| M A [1.311947

13 CHH X X| 2 H| 1.311958

14 data 1.311973

15 CXCR4 1.312012

16 brain 1.312016

17 FHAEE 1.312098

18 Argonaute 1.312171

19 rever 1.312217

20 OfA|H| EBtE|  [1.312496
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oo AFAQ fAM AgH= S A @ 59
7Fe/d& 7Hdstel At A5 VIRbE g FAl ]kl B3
o] FH ol Wsts #Ests Zow dvk Uk Fd FAE

A7 AEA 2] BT dle] = Ak 713 1 (30,71571), 71RF 2
(32,4447, 713t 3(37 969z 0. & FeE|ste] 7p7t gt skt

Qo X

mo mlo o -

o) SgE delEl: tge sIuelAd LDAZvece] AR
Al gpdlel, G delels e delee  dwd
At Soith ool X 4-137 Lo] A%ACE WL A
A AT,

7|zt | 2006 | 2007 [ 2008 | 2009 | 2010 | 2011 | 2012 [ 2013 [ 2014 [ 2015 | 2016 | 2017
712t2 Training set Reference
7|12+3 Training set Reference
7|2+ 4 Training set Test set

¥ 4-13] 717+ ¥ dolg] &8 4%

A ¥ 4-139 Reference® %7]%" 7]%F 2, 39 LDA2vec
ARZRY FAstaA sk Bl wojek FH 0 woe] {E st
AYE 42 AAbssitr o= ¥ 4-14¢ 7|+ 2, VI 3=
E71E e olF, 71zF 2, 39 FA ZdEE ©@old FAHYS B
dolE AR glstuzt gtk 717F 2014 30.% AJFto] EFI
Nl BZl wol FH o7t B2l "oj® olFmg |ZF 29F 3o AAA
stobd, of 7IRE 4delAE o 2T Folk odsiiith ol 7kt
4°] LDA2vec® ZAs}t Hlwsto], 59 JGE FA At

A B woj= mpoleAd e’ ® MAste] 14 A3 e skl
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[ab)
=)
[
=4
[eb)
(@]
o
[
=,
]
o
—~
0%
2
N

ol 717t 2 71zt 3 717k 4 71ZE 3, 2 Ao | 71Xk 4, 3 Aol [EA A%
1 Manufacturing 1.3323 1.3206 1.1270 —0.0118 —0.1936 0
2 ZEAE 1.3695 1.3593 1.3398 -0.0102 -0.0196 o
3 2 E 9ok 1.4012 1.3346 1.3297 —-0.0666 —-0.0050 o
4 B8 1.2534 1.3668 1.3670 0.1134 0.0002 o
5 Ay rd 1.2699 1.2862 1.3102 0.0163 0.0241 o
6 A2 1.3225 1.3767 1.4091 0.0542 0.0325 o
7 754 1.3429 1.3884 1.4218 0.0456 0.0334 o
8 ] EAF 1.1578 1.3496 1.4067 0.1917 0.0571 o
9 VEGFR 1.0874 1.2338 1.3059 0.1464 0.0722 o
10 g 1.2881 1.3193 1.4064 0.0313 0.0870 o
11 2] ek 1.2848 1.3307 1.4245 0.0459 0.0938 o
12 X FA 1.1449 1.3469 1.4459 0.2020 0.0989 o
13 S8 1.3443 1.3595 1.4930 0.0152 0.1335 o
14 Az 2t 1.2616 1.3505 1.4962 0.0889 0.1457 o
15 Al E# o)A 1.2116 1.2680 1.5344 0.0564 0.2664 0
16 a7t 1.3380 1.3413 1.2180 0.0032 -0.1233 X
17 s 54 1.2318 1.3171 1.2174 0.0853 -0.0997 X
18 %7 0] 2] 1.3244 1.3830 1.3327 0.0586 —-0.0504 X
19 o a 1.2895 1.3169 1.2687 0.0274 —-0.0482 X
20 T2 1.3962 1.3964 1.3536 0.0001 —0.0428 X
21 | 7| Z 2 A 1.2527 1.3518 1.3220 0.0991 -0.0298 X
22 toxicity 1.2699 1.3583 1.3314 0.0885 -0.0269 X
23 gz 1.3380 1.2880 1.3502 —-0.0500 0.0622 X
24 FA A 1.2729 1.1378 1.2191 —-0.1351 0.0813 X
25 | FEATAE 1.3075 1.0961 1.3134 -0.2114 0.2173 X

[ 4-14] B}2 o] “wloleAlmel’ 1l tho] W3} o= A3

2.3 'ERIE AF9] MfFoM Aadt A3 o], hddt dE

=
pd & gl dolE AEsie] At BAS AYyPS Al 50%
olAel o AF}E A Eositt. ¥ 4-156+ EF3 ©o] HDAC

(Histone Deacetylases)E& THOZE 4
AFES HATh o]o o= =

1. SEAIRE, A ol A
o, 7|k ko] Apol=



o 7122 | 71k 3 | 71zb4 | 71%E 3, 2 &po] [ 713k 4, 3 Apo] [ UA] o F
1 olFHE 1.2442| 1.3966] 1.4707 0.1525 0.0740 o
2 G 1.2487| 1.4059] 1.4372 0.1572 0.0313 o
3 e 1.2574| 1.2734] 1.4296 0.0160 0.1563 o
4 3} 1.3047| 1.3102] 1.3290 0.0054 0.0189 o
5 ka7 1.3330] 1.3373| 1.3893 0.0042 0.0521 o
6 =) Z kA 1.3139] 1.3332] 1.4562 0.0193 0.1230 o
7 RNA] 1.3054| 1.1881| 1.4831 -0.1174 0.2950 X
8 994 1.3319] 1.4324] 1.3005 0.1005 -0.1319 X
9 LHAE 1.3102| 1.2968| 1.4235 —-0.0134 0.1267 X
10 AR 3 E 1.3418] 1.3528] 1.3166 0.0110 —-0.0362 X
11 ADYEHEZ 1.2763| 1.3237| 1.2499 0.0474 —-0.0738 X
12 R E ] 1.2977| 1.2886] 1.3498 —-0.0090 0.0612 x
13 Ad5 5 1.3892| 1.3397| 1.4040 —0.0495 0.0643 X
14 sk 1.3225| 1.3896] 1.3782 0.0671 -0.0114 X
15 AT EAT 1.4449| 1.2896| 1.3554 —0.1554 0.0658 X
16 7] 2} 1.2725| 1.2610] 1.3077 -0.0115 0.0467 X
17 Hho] @ Ak 1.3250| 1.4631| 1.2875 0.1382 —-0.1757 X
18 SR E = | 1.2609] 1.2915] 1.2574 0.0306 —-0.0340 X
19 phosphatid 1.3428| 1.3012| 1.3464 —0.0416 0.0452 X
20 b 1.2719] 1.2224| 1.2673 —0.0495 0.0449 X
21 AR A= 1.3836] 1.2851| 1.4297 —0.0985 0.1446 x
22 A 28] 7} 1.3736| 1.3281| 1.3887 —0.0455 0.0606 X
23 KFDA 1.3328| 1.3922| 1.3650 0.0595 -0.0273 X
24 tRNA 1.3067| 1.2709] 1.4157 -0.0358 0.1448 X
25 o] AR UE 1.3179| 1.2964| 1.4194 -0.0215 0.1230 X
[ 4-15] 4 wro] ‘HDAC F¥ who] W3} o= A3
7VeAdes Awstt. 1) =7 =7 o) 2 ASHAl Bl o
FRoR o]Fsh: wWol® ¥ AWAL A, 2) +  + o
Z%E Dok w2 Bl ool Wojd Farrt wobd e e
DL A, el o Yo wEdE @] RET. £
ol = e] B A 9] oju) 7t Aol whel thE 4 9l
AFEW A7 Y gwaAE R W,
glole gAY wo] ol Ware] AFEo] SFE AT U A
_‘|

HDACS} 7o) ZZFFo] wrow wakAo] tia 3

FEe 95 Ao, FA AET 2dy FA dole] Fx9]
AE BF e u, By 3 d9S T S FoE oy
g, AR £ 7117 2, 3)9 dHolH e xolE v|FEow tg
TN 4 5 dFE Btk 22 AT S UeEhAE ZPANE, Ao
Agtel wep Bpzl ©o] F j&Fe zolE B4 & = 3,



el A 2] wof 7kl A WEE Fal A A FAS A =S

Hio] @ Fofe] AlSE= HAiEgole dd HE vHS =
e AAg  #FHeolr  NPMI(Normalized Pointwise  Mutual
Information) & &8&3lo], W& AFdAE duo|EsYTL o2 E3
Coherence Score 7} LDA (Latent Dirichlet Allocation) #41 4], =<
TA FeollA ZoldS FRlekgltt. uEH R FA FE Asol

FHEE 2 5 AU oF APWNE BF BAL A3 F A
L

=
Aol A7l g V7Y FAE 24sa, F Al
g3t s, FAZE AA EAM M A S HlES Ak,
o] W3tE AAsHA ZA4 skt sk Al
LR | B o R S
FAAEA L] AF7F deFsA 3=
4 oA FHZ wiole AAC] EM=
dolg, 230F dd FA 44% & 2

AAAQA FA4 Aol 419 25e w8

| dol WY AHERE

o
rr

d

=

e

of

>,

(o3

2

=

ol EUE

4 o
%0,
32,
o
=
)
>
i
off

a=

fo y
N
e bt lorff

el st duE 13 & 5 qd]dv FAE A4 qle] LDA
o2 FAYE fFFsor AW, LDA2vec 9o A5
TARRE dHlY HEHE T dejsR FAE
@Gol7t 2dH = AT Bol FAYS Bdsr] ol &0
i = &8, 3 79 o E A

Aokt LDA 8} AolstAl #4118 FAE S o2 A4 sHA

ol
o

ftjo 2o = u o
I
30

M

S N 2
> o30 Rd o2 9 o

41 2 5 ui 1—l|



o, AFAT}

o)

o

g B o ) T ok oF mp N0 ™ oo or momp o omd owp oo T M A o
S BN e o R o AR R OX W o BN T W ool W W o o] L o] e
%&ﬂ%%%%ﬂzrwﬁmzT%%%Wﬂ_z_aaﬁuﬁs@m@
_— T J._I_ 0 _Eﬂ Zﬂ_. 0
mﬂ%%%%ﬂ%ﬂuﬂﬁﬁ#m@wﬂwﬂiﬂ B %HM
- g 0 N CICTI BRI
ﬂJDr._/AﬂuWwﬂﬁaﬂﬁr‘_E%Q%du% i3 Moi%o;_%a,%
;5w N B ORTT %o~ MB g mmo
& B8R N o T To! 7A# N = © 4 b
zTLljlﬂwﬂ%7ovaaoae_ﬂu% ST Jo N =r )
s FT T L BT YR GHBE Wb
ﬂJNJdJWiﬁ.O#d% m_/ﬂ}Lﬁﬂ.ﬁ],_oEE 5&%.@1,&533,
oy = W o ome B0 T i owm ® T
Ty eEde e wmg et I F et T YT
GG T O P -« SRSV, S R T R
~ 3 - Wi ET R DB e A T Tl T
T T E Ny X e B X e o At w7
O TN Ll g X R R
0 : —
ﬂﬂ%qoﬂmnﬂﬂmmﬂqmwﬁwﬂﬂﬂﬁmw_@,i T
zf%iﬂmmm]ﬂ O R T ﬁ%o;w1
T = S P S MR - o BRI - J e
G o = =~ 53 . . S
Mo Mm L e gl 2 = o B e T By s T mw 2 %
PN gy Y F N E S R T
DR AN S 50N L EE M
~0 — -~ ol o) ) = —
Homoﬂria.ﬁﬂﬂn%ﬁ%ﬂ%MM%%W T _”wﬂ7$
NS RS S Ao R
X ~ Tr . X o" o) 11 =Y
ﬂﬂﬂ%%ﬂw 2 ﬁu..ﬂwm%ﬂwz ,_éw@
Lo BE nT T P T W ez P .o
) WP e FE T OTTH®O®K D F
TN E S PTRA®T BT YT T < ABE A B AR Yo TR
AP T R TE TS NT HT W o oFd

st A |

L
a

MellA F8 FAE
7I% (LDA) el 4] voprt

o

g=o, A

RLN

il

o

=
3 LDA2vec
4 2

=
=
1
=]

k<)

AR
4

o R JE H|A

Q!
=

HY R

0]
=i

| —

1072 LDA2vec #4]

o]
LDA o %o

)

A
DS

N~



0
1

7

ol
Jjo

0

A TE
7}

.

JJJ
o1

ofi

€

=
o

EF AN
=

A9

&A

f

)

o

ol
o

i

‘w_yl
,Duo

—

0

v

A5k Ao w

&

}# 2l ELMo (Embeddings from

Language Models), BERT (Bidirectional Encoder Representations

et
ol

Transformer

A | ol A

Fgstl, ol

=
=

from Transformer)

o]
o

B

or

bk vpobt

Q3

wokel A &89

H VOC (Voice of Customer)

19 BAZ 54

Z

ol
oy

.

3

e Aol Ego] ¥t

H] =4 2

)
0

¢

43



10.

11.

12.

FuEH

Mostafa, J., W.J.I.P. Lam, and Management, Automatic classification
using supervised learning in a medical document filtering application.
2000. 36(3): p. 415-444.,

Anto, S., Supervised Machine Learning Approaches for Medical Data
Set Classification-A Review 1. 2011.

Forbes. How Much Data Do We Creat Every Day? 2018; Available
from: https://www.forbes.com/sites/bernardmarr/2018/05/21/how~-
much-data—do-we-create—every—day—the-mind—blowing—stats—
everyone-should-read/#23ac655760ba.

Intezari, A. and S.J.J.0.K.M. Gressel, /nformation and reformation in
KM systems: big data and strategic decision—making. 2017. 21(1): p.
71-91.

Koleck, T.A., et al., Natural language processing of symptoms
documented in free—text narratives of electronic health records: a
systematic review. 2019. 26(4): p. 364-379.

Hinton, G.E. and R.R.J.s. Salakhutdinov, Reducing the dimensionality
of data with neural networks. 2006. 313(5786): p. 504-507.

Devlin, J., et al., Bert: Pre-training of deep bidirectional transformers
for language understanding. 2018.

Tang, D., et al. User modeling with neural network for review rating
prediction. in Twenty—Fourth International Joint Conference on
Artificial Intelligence. 2015.

Tshitoyan, V., et al., Unsupervised word embeddings capture latent
knowledge from materials science literature. 2019. 571(7763): p. 95.

vl e g, Y etel el 4]. 2015.

. TR e IR E=(drug repositioning) & SFF # -

Hinton, G., J. McClelland, and D. Rumelhart, Distributed
representations. In the PDP Research Group (Eds.), Parallel
distributed processing: Explorations in the microstructure of cognition,
Volume 1. Foundations (pp. 77-109). 1986, London: MIT Press.

Y 5 A &)


https://www.forbes.com/sites/bernardmarr/2018/05/21/how-much-data-do-we-create-every-day-the-mind-blowing-stats-everyone-should-read/#23ac655760ba
https://www.forbes.com/sites/bernardmarr/2018/05/21/how-much-data-do-we-create-every-day-the-mind-blowing-stats-everyone-should-read/#23ac655760ba
https://www.forbes.com/sites/bernardmarr/2018/05/21/how-much-data-do-we-create-every-day-the-mind-blowing-stats-everyone-should-read/#23ac655760ba

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

20.

26.

Rumelhart, D.J.L., GE H inton, and RJ Williams. 1986.

Bengio, Y., et al., A neural probabilistic language model. 2003. 3(Feb):
p. 1137-1155.

Mikolov, T., et al. Recurrent neural network based language model. in
Eleventh annual conference of the international speech
communication association. 2010.

Harris, Z., Distributional structure. Word, 10 (2-3): 146-162.
Reprinted in Fodor, J. A and Katz, JJ (eds.), Readings in the Philosophy
of Language. 1954, Englewood Cliffs, NJ: Prentice—Hall.

Pennington, J., R. Socher, and C. Manning. Glove: Global vectors for
word representation. in Proceedings of the 2014 conference on
empirical methods in natural language processing (EMNLP). 2014.

Mikolov, T., et al., Efficient estimation of word representations in
vector space. 2013.

Levy, O., Y. Goldberg, and I1.J.T.o.t.Af.C.L. Dagan, /mproving
distributional similarity with lessons learned from word embeddings.
2015. 3: p. 211-225.

Mikolov, T., et al. Distributed representations of words and phrases
and their compositionality. in Advances in neural information
processing systems. 2013.

Mikolov, T., W.-t. Yih, and G. Zwelg. Linguistic regularities in
continuous space word representations. in Proceedings of the 2013
Conference of the North American Chapter of the Association for
Computational Linguistics' Human Language Technologies. 2013.

Bojanowski, P., et al., Enriching word vectors with subword
information. 2017. 5: p. 135-146.

FEE, YR A7 EGRYY S F871Y HE. 2016.

Salton, G. and M.J. McGill, Introduction to modern information
retrieval. 1983 mcgraw—hill.

Deerwester, S., et al., Indexing by latent semantic analysis. 1990.
41(6): p. 391-407.

Hofmann, T. Probabilistic latent semantic analysis. in Proceedings of
the Fifteenth conference on Uncertainty in artificial intelligence. 1999.
Morgan Kaufmann Publishers Inc.

45 A 21



27.

28.

29.

30.

31.

32.

33.

34.

30.

36.

Blei, D.M., A.Y. Ng, and M.LJ.J.o.m.L.r. Jordan, Latent dirichlet
allocation. 2003. 3(Jan): p. 993-1022.

Moody, C.E.J.a.p.a., Mixing dirichlet topic models and word
embeddings to make ldaZvec. 2016.

Das, R., M. Zaheer, and C. Dyer. Gaussian Ilda for topic models with
word embeddings. in Proceedings of the 53rd Annual Meeting of the
Assocration for Computational Linguistics and the 7th International
Joint Conference on Natural Language Processing (Volume 1: Long
Papers). 2015.

Wang, Z., L. Ma, and Y. Zhang. A Aybrid document feature extraction
method using latent Dirichlet allocation and wordZvec. in 2016 IEEE
First International Conference on Data Science in Cyvberspace (DSC).
2016. IEEE.

Bouma, G.J.P.0.G., Normalized (pointwise) mutual information in
collocation extraction. 2009: p. 31-40.

Van de Cruys, T. Two multivariate generalizations of pointwise mutual
information. in Proceedings of the Workshop on Distributional
Semantics and Compositionality. 2011. Association for Computational
Linguistics.

Newman, D., et al. Automatic evaluation of topic coherence. in Human
Language Technologies: The 2010 Annual Conference of the North
American Chapter of the Association for Computational Linguistics.
2010. Association for Computational Linguistics.

Roder, M., A. Both, and A. Hinneburg. Exploring the space of topic

coherence measures. in Proceedings of the eighth ACM international
conference on Web search and data mining. 2015. ACM.

Xu, X., et al., Better conversations by modeling, filtering, and
optimizing for coherence and diversity. 2018.

R&DARANY, Fg wpe] 2o of Mo dap Jppe 9] o5&
G 4. 2018t A4k

46 A 21



Abstract

Unsupervised Word Embedding Based Topic
Modeling Extracts Latent Biomedical

Knowledge from Korean Gov. Research
Proposals

Ahn, Byung Eun
Department of Engineering Practice
Graduate School of Engineering Practice

Seoul National University

Extracting latent knowledge from overwhelming text data has
been a great challenge in the field of natural language processing. In
recent years, with the significant improvement of deep learning, NLP
i1s also experiencing a breakthrough and renewing the top score of
various language tasks. However, to this date, understanding
information, and creating new knowledge are human intelligence
territory.

In this study, topic modeling algorithms were applied to
extract latent information from massive documents (Korean
government study proposals from 2006 to 2017, focusing on new
drug development researches). To enhance domain—specific
vocabulary detection during a preprocessing, NPMI(Normalized
Pointwise Mutual Information) merged two nouns as a compound
noun. For a topic modeling, unsupervised machine learning algorithm,
LDA (Latent Dirichlet Allocation) was used to explore overall topic

distributions. Furthermore, LDAZvec, which is a semi—supervised
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deep learning model that training topic vectors along word embedding
vectors in the same dimension, was applied to observe specific words
correlation in a topic.

Without any labeling data and insertion of biochemical
information, word embedding vectors that trained with topic vectors
provide further interpretable information. Also, proposed three novel
ways extract latent features from words and topics, and observe
future tendency of research. These findings empathize the possibility
of precise knowledge understanding. The expected field of
applications are new drug investigation, business intelligence, and a

variety of text data.

Keywords : Word Embedding, Semi Supervised Topic Modeling.
LDAZvec, New Drug Investigation, NLP, Business
Intelligence.

Student Number : 2018—29527
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